Seawater at the nanoscale: marine gel imaged by atomic force microscopy.
The present study introduces atomic force microscopy (AFM) as a tool for characterization of marine gel network and marine biopolymers self-assembly, not accessible by other techniques. AFM imaging of marine gel samples collected in summers 2003 and 2004 in the northern Adriatic Sea provided insight into molecular organization of gel network and associations between polysaccharide fibrils in the network. Initial stages of biopolymers self-assembly were visualized by AFM in a phytoplankton bloom experiment performed in the same aquatorium. Based on AFM imaging and differential scanning calorimetry, the marine gel is characterized as a thermoreversible physical gel and the dominant mode of gelation as crosslinking of polysaccharide fibrils by hydrogen bonding which results in helical structures and their associations. Direct deposition of whole seawater on freshly cleaved mica followed by rinsing was the procedure that caused the least impact on the original structures of biopolymer assemblies in seawater.